Linear forms of plasmid DNA are superior to supercoiled structures as active templates for gene expression in plant protoplasts.
Introduction of the plasmids pUC8CaMVCAT and pNOSCAT into plant protoplasts is known to result in transient expression of the chloramphenicol acetyl transferase (CAT) gene. Also, transfection with the plasmid pDO432 results in transient appearance of the luciferase enzyme. In the present work we have used these systems to study the effect of DNA topology on the expression of the above recombinant genes. Linear forms of the above plasmids exhibited much higher activity in supporting gene expression than their corresponding super-coiled structures. CAT activity in protoplasts transfected with the linear forms of pUC8CaMVCAT and pNOSCAT was up to ten-fold higher than that observed in protoplasts transfected by the supercoiled template of these plasmids. This effect was observed in protoplasts derived from two different lines of Petunia hybrida and from a Nicotiana tabacum cell line. Transfection with the relaxed form of pUC8CaMVCAT resulted in very low expression of the CAT gene.Northern blot analysis revealed that the amount of poly(A)(+) RNA extracted from protoplasts transformed with the linear forms of the DNA was about 10-fold higher than that found in protoplasts transformed with supercoiled DNA.Southern blot analysis revealed that about the same amounts of supercoiled and linear DNA molecules were present in nuclei of transfected protoplasts. No significant quantitative differences have been observed between the degradation rates of the various DNA templates used.